The paper is to study the oscillation and asymptotic behavior of the second-order nonlinear neutral dynamic equation
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Introduction
In this paper, we consider the oscillation and asymptotic behavior of solutions of the following nonlinear second-order neutral dynamic equation
  ( ) | ( ) | sgn ( ) ( ) | ( ) | sgn ( ) 0 r t y t y t q t x t x t
on an arbitrary time scale T , where ( ) : ( ) ( ) ( ( )) y t x t p t x t   
and the following conditions are assumed to hold:
1, 0 are constants, , ( , (0, )),sup , 
Recall that a solution of (1) 
. Not only can the theory of dynamic equations on time scales unify the theories of differential equations and difference equations, but it is also able to extend these classical cases to cases "in between," e.g., to the so-called q -difference equations. For an introduction to time scale calculus and dynamic equations, we refer to the seminal book by Bohner and Peterson (2001) . For advances in dynamic equations on time scales, one can see the book by Bohner and Peterson (2003) . Throughout the paper it is assumed that the reader is familiar with time scale calculus.
In the last years, a lot of authors have investigated the oscillatory and asymptotic behavior of solutions of different classes of dynamic equations on time scales, and we refer the reader to (Chen & Liu, 2008; Chen, 2010a; Chen, 2010b; Chen & Liu, 2010; Grace et al., 2008; Grace et al., 2009; Hassan, 2008; Karpuz, 2009; Saker, 2005; Saker & O'Regan, 2011; Tripathy, 2009; Xu & Xu, 2009 It is easy to see that the cases considered in (Saker, 2005; Hassan, 2008; Grace et al., 2008; Grace et al., 2009) only are some special cases of (1) and that all the results of (Saker, 2005; Hassan, 2008; Grace et al., 2008; Grace et al., 2009) can not be applied to (1) (Saker, 2005) and (Hassan, 2008) . Our results improve and extend some of those in (Saker, 2005; Hassan, 2008; Grace et al., 2008; Grace et al., 2009 ).
The following lemma will play an important role in the proof of our main results. 
R is delta differentiable and satisfies In what follows, for convenience, when we write a functional inequality without specifying its domain of validity we assume that it holds for all sufficiently large t .
Main results
In this section, we will present and prove our main results. We will consider both the case when 
holds.
Theorem 1. Suppose that (3) and (4) hold. Furthermore, assume that there exists a positive delta differentiable function  such that for all 4 3 0 t t t (1) is oscillatory. Proof. Assume that x is a nonoscillatory solution of (1). Without loss of generality, we may assume that x is an eventually positive solution of (1). Then it follows from (2) and (3) that there exists 1
Thus, from (1) we get 
for [ , ). r t y t y t r t y t y t c t t
Then we get 
From (8), (9) and (12), there exists 3 
Hence, from (13) , (14) and the last equality we obtain
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Hence, from (15 ) and (17) we find
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From (14) 
It follows from (14) that (( ) ) /( ) w r y y (20) we conclude
Then from (19) we obtain
Next, we consider the following three cases: 
where  is defined as in Theorem 1. Integrating both sides of the last inequality from 4 t to t , we obtain for 
which implies a contradiction to (6). The proof is complete.
Theorem 2. Suppose that (3) and (5) 
and
Then every solution of (1) is oscillatory or converges to zero as t   . Proof. Assume that x is a nonoscillatory solution of (1). Without loss of generality, we may assume that x is an eventually positive solution of (1). Then there exists 1 0 t t  such that (7) and (8) 
Thus , we obtain
From (7), we have ( ( )) ( 
It follows from (26) and (28)- (30) In order to present our next theorems, we now introduce the class of functions  . 
